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Recent  Advances  in  Medical  Science 

A  Study  of  their  Social  and 
Economic  Implications 

Probably  at  no  time  in  the  world’s  history  has  the 
average  citizen  of  this  and  of  most  other  civihsed 
communities  felt  so  insecure  against  death  by 
violence.  At  no  time  in  the  world’s  history  has 
the  same  citizen  had  reason  to  feel  so  secure  against 
death  by  disease. 

The  cause  of  the  first  of  these  outlooks  fills  us 
with  despair:  the  cause  of  the  second  gives  us  great 
satisfaction.  It  seemed  opportune,  therefore,  that 
this  year’s  Robert  Rede  lecture  should  be  devoted 
to  an  account  of  certain  of  man’s  activities  which 
have  formed  the  basis  of  his  present-day  sense  of 
security  of  health.  It  may  be  possible  by  this  means, 
at  a  time  when  many  are  doubting  whether  sanity 
and  righteousness  occupy  the  dominant  place 
usually  ascribed  to  them,  to  restore  to  their  minds 
a  firmer  belief  in  the  power  of  the  human  intellect 
to  guide  their  destiny.  If  war  and  present-day 
national  policy  in  many  countries  are  based  on  the 
assumption  that  human  life  is  nothing,  except  in 
so  far  as  it  contributes  to  national  power,  the  basis 
of  my  discourse  to-day  is  different,  namely,  that 
human  life  and  health,  developed  and  enjoyed  to 
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a  maximum  degree  by  each  individual,  are  in 
themselves  the  most  precious  of  all  things  in  the 
world. 

The  mind  of  man  has  never  been  so  active  as 
it  has  been  during  the  turmoil  of  recent  years  in 
analysing  social,  economic  and  political  factors  in 
the  endeavour  to  appraise  the  part  played  by  each 
in  national  and  international  existence.  In  these 
analyses  one  of  the  greatest  revolutionary  changes, 
which  has  influenced  the  life  of  almost  every  indi¬ 
vidual  in  civilised  communities,  has  been  generally 
overlooked,  both  by  the  public  and  even  by  the 
leaders  of  sociology  and  history.  I  refer  to  the 
effects  of  the  rapid  advance  of  knowledge  in 
medical  science.  This  knowledge  has  brought  to 
mankind  the  means  of  conquering  many  diseases, 
of  improving  the  standard  of  health  and  physique 
of  the  average  individual  to  a  degree  never  known 
before  and  of  warding  off  death  itself.  This  kind 
of  victory  of  the  human  mind  is  wholly  and  uni¬ 
versally  beneficial  to  the  individual,  and  has  not 
been  obtained  by  one  race  at  the  expense  of  an¬ 
other,  but  by  the  finest  type  of  international 
co-operation.  It  represents  one  of  the  highest 
intellectual  efforts  ever  made  and,  by  reducing 
pain,  suffering  and  grief,  on  the  one  hand,  and  by 
increasing  the  benefits  of  life  and  the  power  of 
appreciation  of  much  that  is  best  in  it  on  the  other 
hand,  has  contributed  greatly  to  the  advance  in 
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human  happiness  and  efficiency.  Its  success  repre¬ 
sents  a  vast  achievement,  and  its  certain  promise 
of  even  greater  success  in  the  future  cannot  but 
act  as  an  antidote  to  the  present  political  insanity 

of  the  world. 

My  theme  to-day  is  not  to  be  confined  to  the 
singing  of  a  paean  of  praise  centring  round  these 
modern  advances  in  knowledge  and  the  contro 
they  bring  over  human  suffering,  but  it  is  also  to 
call  attention  to  some  of  the  social  and  economic 
implications  of  such  knowledge.  Some  of  these 
effects,  which  I  can  only  briefly  mention  m  the 
course  of  a  lecture,  are  clearly  of  great  importance 
and  require  the  attention  of  others  more  high  y 
qualified  than  myself.  Lowered  mortality  rates, 
longer  life  and  improved  standards  of  health  and 
physique  must  be  factors  of  prime  importance  in 
all  aspects  of  national  and  international  life,  and 
since,  short  of  a  world  catastrophe,  all  these 
changes  are  likely  to  increase  greatly  in  the  future, 
it  may  be  wise  for  students  of  mankind  to  con¬ 
sider  now  their  probable  influence  on  the  com¬ 
munity  and  on  the  world  in  general  in  years  to 
come.  Whereas  most  individuals  will  interpret 
these  developments  as  beneficial  to  themselves  and 
their  families,  it  is  certain  that,  from  the  point  of 
view  of  the  State,  some  may  not  be  beneficial  but 
even,  in  certain  respects,  harmful.  No  subject 
can  less  afford  to  be  dealt  with  by  emotional,  un- 
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informed  and  haphazard  methods ;  only  by  know¬ 
ledge  and  careful  foresight  can  the  best  be  made 
of  the  great  advances  in  the  conquest  of  disease. 

Many  people  do  not  appreciate  what  a  frail 
thing  human  life,  especially  early  life,  is,  and  what 
a  small  chance  there  was  for  the  average  baby  to 
survive,  until  medical  science  entered  the  field. 
Less  than  200  years  ago,  i.e.  up  to  the  year  1750, 
74  per  cent  of  all  children  born  in  London  died 
before  reaching  the  age  of  five.  At  present,  prob¬ 
ably  less  than  12  per  cent  of  all  children  born  in 
this  country  die  before  reaching  this  age.  Thus,  in 
spite  of  a  great  decrease  in  the  fertility  rate  of 
women  and  much  emigration,  a  population,  sta¬ 
tionary  for  many  centuries,  was  changed  to  the 
rapidly  expanding  one  of  the  past  century.  You 
will,  therefore,  realise  why  it  can  be  claimed  with 
reason  that  medical  science,  by  placing  in  the  hands 
of  man  powerful  weapons  for  combating  disease, 
may  be  regarded  as  the  greatest  practical  factor 
that  has  influenced  human  society.  Parenthetically 
I  may  add  that,  in  view  of  these  and  other  facts 
to  be  mentioned,  it  is  often  a  cause  of  amazement 
to  see  the  low  esteem  in  which  many  people  hold 
medical  science,  although  this  seldom  extends  to 
their  private  medical  practitioners.  If  there  is  any 
doubt  on  this  matter,  the  perusal  of  a  discussion 
in  the  House  of  Commons  on  any  health  topic 
will  quickly  confirm  this  statement. 
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THE  ADOPTION  OF  THE  EXPERIMENTAL 
METHOD  IN  MEDICAL  INVESTIGATION 

It  is  unnecessary  before  my  present  audience  to 
dwell  on  the  reasons  why  medical  science  has 
made  such  great  progress,  especially  in  the  last 
sixty  years.  It  followed  immediately  on  the  realisa¬ 
tion  that  the  experimental  method  is  the  royal  road 
to  discovery,  not  only  in  the  case  of  inanimate 
matter  but  also  in  relation  to  the  structure,  func¬ 
tions  and  diseases  of  organisms,  including  man 
himself.  When  he  was  faced  with  the  limitation 
of  experimenting  on  man,  the  scientist  came  to 
appreciate  the  great  potentialities  of  investigating 
the  reactions  of  lower  forms  of  hfe,  and  he  seized 
this  opportunity  with  both  hands.  Occasional  y, 
in  attempting  to  extend  the  newly  discovered 
facts  of  biology  to  man,  he  has  been  wrong  but, 
generally  speaking,  this  weapon  of  research  has 
proved  of  immense  value  in  terms  both  of  human 
and  animal  life  and  health.  With  the  acceptance 
of  the  modern  view  that  medicine  is  a  scientific 
study,  that  disease  need  not  be  associated  wit 
ideas  of  guilt  or  superstition  or  that  it  has  super- 
natural  implications,  that  health  is  the  normal  state 
and  a  right  of  man,  all  the  older  views  of  ill-health 
which  have  lasted  throughout  the  ages  and  which 
were  based  mainly  on  religious  teachings,  have 
been  superseded.  Man  has  at  last  been  able  to  get 
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down  to  the  study  of  actual  disease  and  has  wrested 
from  nature  sufficient  facts  greatly  to  extend  the 
control  of  his  own  destiny. 

Even  during  this  period  of  advance  of  know¬ 
ledge,  the  attitude  of  medical  science  towards  its 
problems  has  changed  rapidly.  In  the  first  period 
of  expansion,  following  the  work  of  Pasteur, 
Lister  and  Koch,  there  was  a  tendency  to  regard 
all  disease  as  due  to  the  invasion  of  the  body  by 
some  form  of  micro-organism.  This  hypothesis 
led  to  a  wonderful  advance  in  the  control  of  many 
diseases.  It  then  became  clear  that  other  diseases 
could  not  be  explained  on  this  basis  and  that  much 
ill-health  was  due  to  some  chemical  abnormality 
in  the  body,  the  lack  or  excess  of  some  substance 
which  upset  the  balance  necessary  for  health. 
Sometimes  this  unbalance  was  due  to  wrong  diet, 
providing  too  little  or  too  much  of  certain  chemical 
factors,  sometimes  the  failure  was  more  attribu¬ 
table  to  defective  working  of  certain  body  cells 
themselves,  and  the  whole  subject  of  hormonic 
disharmony  was  revealed.  In  more  recent  years 
it  has  become  evident  that  invasion  of  the  body  by 
pathogenic  micro-organisms  and  lack  of  chemical 
balance  of  the  body  are  often  associated,  and  even 
that  the  pathogenicity  of  micro-organisms  is  itself 
a  chemical  problem.  We  have  now  arrived  at  the 
stage  when  the  human  body,  from  the  point  of 
view  of  health  and  disease,  has  become  largely 


a  problem  of  co-ordinated  and  Warned  chemical 
reactions  and  investigations  are  directed  more  a 
more  to\e  study  of  chemical  changes  compatible 
and  incompatible  with  the  proper  functiomng  f 
tissues  Once  a  biological  observation  has  been 
made,  be  it  physiological,  pathological  or  chmca 
(and  biological  discoveries  are  always  the  mo 
I  t  to  make  in  medical  science)  the  mvesti- 
diihcult  to  knows  that  the  observed 

phenomenon  will  be  extended  and  interpreted  m 
terms  of  chemistry.  It  is  this  hypothesis  and  the 
sense  of  certainty  it  conveys  that :  account for  m 
of  the  success  and  optimism  of  the  mode 
vestigator  in  medical  science. 

ADVANCES  IN  THE  CONTROL 
OF  HUMAN  DISEASE 

While  the  physiologi 

ffr^SH^se  and  providing 
the  basis  upon  which  all  advancement  m  medical 
cknee  depends,  others  have  investigated  the  more 
applied  side  of  curative  and  preventive  medicine. 
The  immunologist  has  taught  mankind  how  to 

STto", lLd.ho.wid,  .oxms 

and  antitoxins,  vaccines  and  antisera. ,  h  ia 
control  has  thus  been  obtained  over  diphthe  , 
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measles,  whooping  cough,  cerebrospinal  fever, 
tetanus  and  anthrax.  The  extension  of  physiology 
and  biochemistry,  even  in  the  last  twenty-five 
years,  has  opened  up  the  field  of  nutritional  disease 
and  thereby  provided  control  of  such  conditions 
as  rickets,  osteomalacia,  defective  tooth  formation, 
scurvy,  beri-beri,  pellagra  and  night  blindness,  and 
also  revolutionised  the  most  important  subject  of 
feeding,  especially  of  infants  and  growing  children. 

Since  antipyrin,  acetanilide  and  phenacetin  were 
prepared  in  the  laboratory  and  prescribed  for  the 
relief  of  pain  fifty  years  ago,  the  use  of  synthetic 
drugs  for  the  treatment  of  symptoms  and  indeed 
for  the  actual  cure  of  disease  has  achieved  great 
success.  The  introduction  of  organic  arsenicals  by 
Ehrlich  in  1910  for  the  cure  of  syphilis  was  fol¬ 
lowed  by  the  discovery  of  other  synthetic  drugs 
for  the  cure  of  malaria,  bilharzia,  kala  azar  and 
sleeping  sickness.  In  the  past  three  years  we  have 
seen  the  wonderful  effects  of  another  type  of 
chemotherapeutic  agent,  namely,  the  sulphanil- 
amide  derivatives  which,  from  the  point  of  view 
of  disease  in  this  country,  probably  represent  the 
greatest  advance  in  treatment  of  the  present  cen¬ 
tury.  Until  these  discoveries  wxre  made,  no 
instance  of  a  chemotherapeutic  agent  having  a 
specific  effect  on  bacterial  infections  was  known. 
Now  streptococcal,  meningococcal  and  pneumo¬ 
coccal  infections,  previously  the  most  deadly  of 


all  diseases,  have  for  the  most  part  been  brought 
under  control.  Sepsis  and  septicaemia  of  child¬ 
birth,  meningitis,  erysipelas,  gonorrhoea  and  in¬ 
fections  of  the  genito-urinary  tract  and  pneumonia 
are  now  treated  successfully  with  such  drugs  as 
prontosil,  sulphanilamide  and  the  more  recently 
discovered  2-sulphanilyl-aminopyridine.  In  the 
past  month  it  was  reported  that,  in  a  series  of 
between  600  and  700  cases  of  pneumonia  at  Bir¬ 
mingham,  the  mortality  rate  was  lowered,  in  the 
case  of  patients  under  fifty  years  of  age,  from  17  to 
1*6  per  cent  and  in  patients  over  fifty  years,  from 
50  to  24  per  cent  by  the  use  of  2-sulphanilyl- 
aminopyridine  (W.  F.  Gaisford,  Lancet ,  1939,  1, 
823).  In  observations  made  in  the  Sudan,  the 
mortality  rate  of  cerebrospinal  fever  was  reduced 
from  one  varying  between  70  and  95  per  cent  to 
5  per  cent  by  the  use  of  these  drugs. 

Before  leaving  this  subject  of  disease  control,  it 
is  also  necessary  to  refer  in  passing  to  the  triumphs 
of  recent  work  on  hormones — to  the  modern 
methods  of  treating  diabetes  mellitus  with  insulin, 
pernicious  anaemia  with  liver  active  principle, 
Addison’s  disease  with  substances  prepared  from 
the  adrenal  cortex,  myxoedema  with  thyroxine, 
and  various  conditions  amenable  to  treatment  by 
sex  hormones.  This  is  also  one  of  the  most  active 
divisions  of  medical  science. 

For  brevity’s  sake  it  is  only  possible  to  recount 


here  a  few  of  the  triumphs  of  modern  medical 
research.  These  are  the  fruits  of  the  tree,  the  tree 
itself  being,  from  a  scientific  point  of  view,  vastly 
more  important  than  its  fruit.  May  I  also  add  that 
in  this  amazing  growth  there  are  no  more  active 
branches  in  the  world  than  are  found  in  the  medical 
school  of  this  university  ? 

As  for  other  outstanding  examples  of  the  effects 
on  health  and  disease  in  man  of  the  application 
of  increments  of  knowledge,  these  can  be  cited 
briefly.  The  adoption  of  better  standards  of  sanita¬ 
tion  and  cleanliness,  developed  and  supported  by 
the  science  of  bacteriology  and  immunology, 
cleared  out  of  the  country  many  of  the  decimating 
diseases  of  past  centuries.  Plague,  malaria,  typhus, 
cholera  and  smallpox,  which  killed  their  thousands 
and  tens  of  thousands,  disappeared  in  the  nine¬ 
teenth  century.  Typhoid  fever  which,  even  in  the 
year  1900  killed  over  5000  people  in  this  country, 
was  responsible  for  the  death  of  only  206  people 
in  1937,  and  any  mild  epidemic  nowadays  is  liable 
to  create  a  great  public  scandal. 

Other  infectious  diseases,  although  still  with  us, 
have  been  reduced  greatly  in  their  killing  power. 
Tuberculosis,  which  in  the  years  1871-80  killed 
annually  in  this  country  2880  out  of  every  100,000 
people,  had  a  mortality  rate  of  690  only  in  1937. 
Mortality  due  to  scarlet  fever  sank  from  720  per 
100,000  people  in  the  years  1871-80  to  9  in  1937. 
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The  corresponding  figures  for  measles  were  380 
in  1871-80  and  26  in  1937;  f°r  whooping  cough 
510  in  1871-80  and  43  in  1937.  These  are  some  of 
the  main  fatal  diseases  in  childhood,  and  it  is  on 
human  life  at  this  age  that  medical  science  has  had 
its  greatest  influence. 

Infant  mortality  has  fallen  in  the  last  forty  years 
from  156  per  1000  to  53  per  1000,  but  the  corre¬ 
sponding  figure  of  31  per  1000  for  New  Zealand 
still  indicates  plenty  of  room  for  improvement. 
How  great  has  been  the  change  in  childhood  and 
early  adult  life  can  be  understood  from  the  fact 
that,  whereas  even  so  short  a  time  ago  as  1922, 
42*5  per  cent  of  all  deaths  in  Britain  occurred  before 
the  age  of  fifty,  and  57*5  per  cent  after  fifty,  in 
1937  only  27  per  cent  of  deaths  occurred  under 
fifty  and  73  per  cent  after  this  age. 

With  the  shrinkage  of  the  death-rate  in  early 
hfe,  the  rapid  raising  of  the  average  age  of  the 
population  and  the  postponement  of  death,  there 
has  been,  as  might  be  expected,  an  increased 
incidence  in  the  fatal  diseases  of  later  life  and 
probably  an  increase  in  the  disabling  and  degenera¬ 
tive  diseases  associated  with  advancing  years.  As 
regards  the  former,  the  increase  in  mortality  due 
to  diseases  of  the  heart  and  circulation  has  been 
exceptionally  great  in  the  present  century.  In  193  5 
the  mortality  rate  due  to  heart  disease  was  more 
than  five  times  greater  in  this  country  than  in 
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1921.  As  regards  death  due  to  angina  pectoris, 
there  was  an  increase  amounting  to  176  per  cent 
in  males  and  206  per  cent  in  females  over  the 
corresponding  figures  even  such  a  short  time  ago 
as  1 92  8 .  Apart  from  any  differences  in  these  figures 
that  may  be  accounted  for  by  differences  of  dia¬ 
gnosis  or  in  age  distribution,  there  is  a  strong 
suggestion  that  some  harmful  cause  of  heart  disease 
and  especially  of  coronary  occlusion,  probably 
some  mistake  in  mode  of  living,  has  recently 
appeared  in  our  midst  or  has  become  accentuated. 
This  matter  urgently  needs  attention  by  scientists. 

As  might  be  expected,  deaths  due  to  cancer  have 
risen  in  recent  years,  the  crude  mortality  rate 
having  increased  from  1336  per  million  living  in 
1925  to  1633  in  1937.  Taking  the  crude  mortality 
rate  at  100  in  1901-10,  the  corresponding  figure 
in  1935  was  204  among  males  and  155  among 
females.  In  view  of  the  great  difference  in  age 
distribution  between  these  years,  the  increase  is 
not  surprising,  and  there  is  not  much  support  for 
the  view  that  cancer  has  increased  more  rapidly 
than  can  be  accounted  for  by  the  large  number  of 
older  people  now  living. 

Were  the  effects  of  eliminating  the  mortal 
diseases  of  early  life,  which  thereby  postpone 
death,  the  only  claims  of  medical  science,  they 
would  be  sufficiently  large.  But  much  more  than 
this  can  be  claimed  for  it.  Almost  as  important 
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is  its  effect  on  the  quality  of  life  and  the  general 
advance  in  physique  and  health  of  the  population. 
Especially  can  this  be  seen  in  the  physique  of 
school  boys  and  girls.  In  the  twenty  years,  1911- 
31,  the  average  height  and  weight  of  boys  of 
twelve  years  of  age  attending  elementary  schools 
in  Leeds  increased  from  4  ft.  4  in.  and  63*5  lb.  to 
4  ft.  7  in.  and  74*4  lb.  respectively.  Sir  Henry 
Bashford  reports  similar  changes  among  those 
employed  at  the  Post  Office,  the  present-day  boys 
aged  sixteen  being  16  lb.  heavier  and  1^  in.  taller 
than  boys  of  the  same  age  twenty-five  years  ago : 
girls  of  sixteen  are  10  lb.  heavier  on  an  average 
and  1  in.  taller  than  girls  of  the  same  age  of  the  last 
generation.  Most  or  all  of  these  improvements 
in  physique  are  now  known  to  be  due  to  changes 
in  food  habits,  and  to  the  increased  consumption 
of  the  protective  foods — milk,  butter,  eggs,  fruit 
and  vegetables — at  the  expense  of  bread  and  other 
cereals. 

In  addition  to  the  improved  height  and  weight, 
there  has  also  been  a  great  decrease  in  bone  de¬ 
formity  in  young  people.  Bandy  legs  in  children, 
which  used  to  be  a  matter  of  indifference  or  amuse¬ 
ment,  are  now  rare  and  their  occurrence  gives 
rise  to  feelings  of  indignation.  Even  in  north- 
country  towns,  where  rickets  used  to  be  a  veritable 
plague,  the  reduction  in  its  incidence  has  been  very 
great,  and  cases  are  often  difficult  to  find  for 
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teaching  purposes.  The  decrease  in  bone  and 
glandular  tuberculosis  has  also  been  remarkable. 

Probably  sufficient  has  been  said  to  indicate  the 
nature  and  degree  of  decrease  in  disease  and  the 
improvement  in  health  and  physique  made  pos¬ 
sible  by  the  application  of  medical  science  in  recent 
years. 

MEDICAL  DISCOVERY  AND  SOCIAL  LIFE 

But  it  may  be  objected  that  most  of  the  great 
improvements  in  health  and  the  reduction  in 
mortality  are  not  due  primarily  to  new  know¬ 
ledge  gained  through  medical  research  but  to 
administrative  actions  of  government  and  local 
government,  such  as  the  introduction  of  drainage, 
removal  of  refuse,  pure  water  supplies  and  atten¬ 
tion  to  the  purity  of  food.  Moderation  in  the  use 
of  alcoholic  beverages  and  better  habits  of  personal 
cleanliness  and  outdoor  recreation  will  also  be 
assigned  important  places  in  the  improvement  of 
standards  of  health.  The  part  played  by  these 
changes  in  mode  of  living  is,  of  course,  inestimably 
great,  but  all  of  them  represent  changes  either  based 
entirely  upon  scientific  discovery  of  the  cause  of 
disease  or  strongly  supported  and  sanctioned  by 
such  discovery.  Scientific  knowledge  of  the  causa¬ 
tion  or  control  of  disease  is,  of  course,  quite  fruitless 
unless  it  is  practically  applied  either  by  governing 
authorities,  by  doctors  or  by  individuals.  At  the 
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same  time,  as  I  shall  show  later,  the  success  of 
administration  and  public  action  in  combating 
disease  is  hmited  by  the  knowledge  made  available 
by  scientific  investigation. 

Some  changes  in  the  mode  of  living  become  so 
ingrained  in  the  people  as  social  habits  that  their 
origin  is  often  forgotten.  Probably  the  best  ex¬ 
ample  of  this  is  seen  in  the  modern  habit  of  personal 
cleanliness,  which  has  become  a  measure  almost 
of  aestheticism  and  social  standing.  But  surely  the 
primary  stimulus  to  personal  cleanliness  of  the 
present  day  is  almost  entirely  the  knowledge  of 
bacteriology  and  its  offspring  infection.  A  good 
example  of  the  effect  of  official  action  towards  a 
greater  cleanhness  is  seen  in  the  case  of  the  children 
of  the  London  County  Council  schools,  which  is 
no  doubt  typical  of  most  schools  of  the  same  kind 
in  the  country.  In  1912,  39*5  per  cent  of  these 
children  had  parasitic  skin  infections.  Greater 
cleanliness  was  insisted  upon  by  the  authorities, 
with  the  result  that  by  1920  this  percentage  was 
reduced  to  13*8,  in  1934  to  4*5,  and  in  1937  to  2 -6. 
Ringworm  of  the  scalp  was  formerly  one  of  the 
greatest  scourges  of  school  children.  In  these  same 
schools  in  1911  there  were  6214  new  cases  of  this 
disease,  in  1920  there  were  3983 ,  in  1934  265  and 
in  1937  only  78.  Many  other  instances  of  the  same 
kind  could  be  given,  but  these  examples  will 
probably  suffice  to  show  that  personal  cleanliness, 


as  at  present  practised,  is  not  an  ingrained  instinct, 
as  many  seem  to  think,  but  is  largely  the  outcome 
of  a  public  effort  based  on  the  knowledge  acquired 
by  medical  investigation .  that  many  infective 
diseases  of  mankind  are  dirt  diseases.  Nor  must 
we  forget  the  part  played  in  this  crusade  by  those 
who  manufacture  and  sell  soap. 

If  there  is  still  doubt  as  to  the  power  of  science 
in  relation  to  diseases  of  uncleanliness  in  the  bac¬ 
teriological  sense,  it  is  only  necessary  to  study  the 
story  of  the  detection  of  the  two  persons  who  were 
the  origins  of  the  recent  outbreaks  of  typhoid 
fever  at  Bournemouth  and  Croydon  respectively. 
Neither  of  these  men  at  the  time  of  his  detection 
had  any  idea  that  he  harboured  the  typhoid  micro¬ 
organism  in  his  alimentary  canal.  Similarly,  the 
modern  method  of  tracking  down  individuals  who 
have  transmitted  certain  types  of  streptococci, 
often  from  their  throats,  to  women  in  childbirth 
represents  scientific  detection  at  its  best. 

The  scientist  engaged  in  medical  research  will 
not  complain  of  the  basis  assigned  for  public  and 
private  changes  in  habits  of  living  which  have 
proved  so  beneficial  to  health.  What  he  does 
complain  of  is  the  great  delay  which  often  occurs 
before  many  of  the  teachings,  which  his  investi¬ 
gations  have  elucidated,  are  adopted  by  public 
authorities  and  private  citizens.  In  some  cases  the 
absence  of  application  is  due  to  administrative 


inertia  or  to  lack  of  political  and.  social  interest, 
in  some  to  ignorance  or  laziness  on  the  part  of  the 
public,  and  more  often  it  is  due  to  such  economic 
and  social  restrictions  as  prevent  people  from 
attaining  the  nutritional  and  hygienic  conditions 
necessary  for  healthy  existence.  The  medical  scien¬ 
tist  knows,  for  instance,  that  diphtheria  could  be 
cleared  out  of  this  country  at  once  by  the  preven¬ 
tive  inoculation  of  infants  and  children  by  diph¬ 
theria  toxoid.  He  has  seen  this  happen  in  the  state 
of  Ontario  in  Canada.  In  the  town  of  Hamilton, 
Ontario,  with  a  population  of  1 5  5 ,000 ,  not  one  case 
of  diphtheria  has  been  diagnosed  in  the  past  five 
years.  In  the  city  of  Quebec,  on  the  other  hand, 
where  prophylaxis  by  inoculation  of  diphtheria 
toxoid  was  not  used,  the  deaths  from  diphtheria 
in  1936  were  even  more  numerous  than  in  1927. 
In  New  York  City  he  has  seen  a  reduction  in 
diphtheria  incidence  from  8548  cases  in  1929  to 
1143  in  1936,  and  a  reduction  in  deaths  from  463 
to  35  following  the  introduction  of  preventive 
inoculation.  In  this  country  diphtheria  is  still  the 
commonest  single  cause  of  death  among  school 
children.  In  1937  there  were  61,339  cases  of  this 
disease  in  England  and  Wales  causing  2963  deaths, 
mostly  in  children  between  the  ages  of  one  and 
fifteen  years.  Apart  from  these  unnecessary  family 
tragedies,  think  of  the  public  expense  involved. 
The  average  child  with  diphtheria  stays  about  six 
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weeks  in  a  public  fever  hospital.  Assuming  that 
the  cost  per  week  for  nursing,  treatment  and 
maintenance  is  about  £4,  it  will  be  seen  that  the 
direct  cost  to  the  country  of  this  disease  is  of  the 
order  of  -£1,500,000  annually.  When  the  medical 
scientist  thinks  of  an  instance  like  this,  where  his 
work  has  gone  largely  disregarded  for  ten  years 
or  more,  he  feels  in  despair. 

An  even  better  example,  although  in  this  case 
social  and  economic  conditions  make  the  applica¬ 
tion  of  knowledge  more  difficult,  is  seen  in  the 
field  of  nutrition.  Every  expert  in  this  field  knows 
that  the  consumption  of  proper  food  from  birth 
onwards  would  revolutionise  the  standards  of 
physique  and  health.  He  sees  enormous  differences 
in  the  physique  of  the  poor  as  compared  with  that 
of  the  well-to-do.  For  instance,  the  average  height 
and  weight  of  boys  at  the  age  of  eleven  attending 
a  better-class  school  are  55*33  in.  and  76*22  lb. 
respectively,  while  the  corresponding  figures 
for  elementary  school  boys  of  the  same  age  are 
3  in.  and  12  lb.  less  respectively.  He  sees  also  the 
great  difference  in  the  death-rate  of  children  of 
the  poor  as  compared  with  that  of  the  children 
of  the  well-to-do.  The  following  tables  illustrate 
this  point  by  giving  the  mortality  rates  of  children 
up  to  one  year  and  between  one  and  two  years, 
classified  according  to  the  social  status  of  the 
father. 


Rates  per  100,000  legitimate  live  births 
for  deaths  under  1  year 


H 


> 


o 

'O 
On  <S 

M 


o 

o 


000 

00  CO 
vo  co  cq 


OOOOO 
I>  co  00  On  O 

(SJ  H  OO  t>  M 

M 


OOOOOOOOOO 

>\q  q  ro  'O  M  M  ON 

1ooc)VNro^lMH'^''r' 

M  M 


OOOOOOOOOO 

00  m  no  ON  O  *0  OnMvO£> 
O  M  M  ^  H  mtJ- 
m  M 


OOOO 
tJ-  VO  oq 
•<t  M  >/N  N 

M 


000000 

O  O  NO  M  NO  00 
MM  NO  n 


OOOOOOOOO  O 
vo  CO  O  CO  CO  CO  OO  O  NO 

O  N  NO  M  M  (S  (N) 


^OOOOOOOOOO 
d3  COM  VO  O  tH  OO  O  I>  C)  00 
ol  VO  CO  (NJ  M  M  cq  Vo 
^  1 _ 1  M 


<L> 

La 

d 

•M 

ctf 


<u 

Ul 

pH 


o 

■S 

§  h 
<-2  r3 , 

S  o 
d 

22^^ 


0 

§ 

o 

u 


ct 

•  H 

d 

M  2  ,2 

a 

tips 

.  ,0  w 

jn  <-w  d  d 
— 1  Oh  oj 

o  c/T  £j  d 


a-a-a^ 

^  W1  bps 

auua 


*?o 

.a  -3 

^  8 

O  s_j 

o  <U 

<*■§ 


a! 

O 

O 


co 

•d 

22 
u 
0 
o 

h£q 


d 
,  <L> 

d  rd 

Lj  •  rH 

o 


rt 


(  23  ) 


O 

co 

NO 


o 

cq 

NO 

vo 


O 

oo 


o 

CO 

co 


O 

vo 

VD 

cq 


o 

vo 

M 

VO 


Table  II 


O 

•l-> 

cd 


GlO 

CJ 


o 

o 

o 

O 

o 

M 


on 

<u 

fro 

ci 


b  * 

cl,  a 

^  d 

_Cl  23 
4H  nd 

Si  ^ 

<U 

nd  u 

<£ 

on 

<U 

4~* 

ctf 

& 


>On  0\  ^  O  0\  m  co 
'O  O  v<0  v->  co  \0  m 
Of"  cl  M  CO  H 


O 

t>  cq 

CO 


> 


VO  Ooo  vo  d  N  O  t— i 

d-  d-  to  tq  cq-  o  t>  vo  \n 

cq  m  m  \o  cq 


"d-  On  cq  'd-'Oco  Oco  O 
On  O  co  O  cq  ^  \o  -erf-  co 

w  M  M  Ol 


O  cq  CO  coeocoO  On  O 
t'''  vo  m  i>.  cq  cq  rf-  co  o\ 
cq  m 


v«ooo  co  On  vo  00  00  ON  CO 
cqcqM\OMrqcqMcq 

M  M 


cq  t>  \o  co  00 

vi  n  co  h  cq 

cq  H  M 


Ov  cq  co  cq 
cq  <0  00 
vo,  cq 


-d 

too 

D 

O 

u 


05 

a 

5-1 


on 

<U 


c/o 

o 


•  tj  *-l 

r-,  O  -S 
3  O  _o  ~ 

V'g  .9^2 


d 

u 

5-1 

<D 


cd 

N 

d 

<u 


<D  -d-1  ^"P  r2 


■a 

2  vc 

a 

§  ‘pi 
2  2 
a  o 

d.,  s 

”2 
d  o 
rt  «3 

•3  os 
y  <u  +-» 
Id  o  d 
d3  -d  w 

d  5-i  nd 
-  m  •  ri 


01 

<u 

on 

d 

cd 

u 

(-1 

<D 


o  d  *0  ^d 

5^  '  H  U  W 

m  Q  <  O 


*-* 

O 

H 


(  24  ) 


T452  454  728  1258  1573  2298 


(In  the  tables,  Class  I  represents  the  professional 
and  generally  well-to-do  section  of  the  population, 
Class  III  skilled  artisan  and  analogous  workers,  and 
Class  V  labourers  and  other  unskilled  callings, 
while  Classes  II  and  IV  are  intermediates  com¬ 
prising  occupations  of  mixed  types  or  types  not 
readily  assignable  to  the  classes  on  either  side.) 

Some  of  the  differences  in  the  mortality  rates 
are  most  impressive.  It  will  be  seen,  for  instance, 
that  the  mortality  rate  due  to  tuberculosis  under 
the  age  of  one  is  four  times  as  great  in  the  children 
of  the  poorest  people  as  in  those  of  the  well-to-do, 
and  between  one  and  two  years  twice  as  great. 
As  regards  bronchitis  and  pneumonia,  the  rate  of 
death  in  the  poorest  class  is  more  than  six  times 
as  great  as  that  among  the  well-to-do  for  infants 
under  the  age  of  one,  and  seven  times  as  great 
for  children  of  one  to  two  years.  In  the  case  of 
diarrhoea  and  enteritis  there  is  also  a  very  great 
discrepancy,  the  mortality  of  the  poorest  children 
being  four  times  as  great  as  that  of  the  well-to-do 
children  up  to  the  age  of  two.  Altogether  it  will 
be  seen  that,  whereas  only  2650  per  100,000  legiti¬ 
mate  children  under  the  age  of  one  and  454  per 
100,000  aged  one  to  two  years  died  in  the  year 
1930-2  among  the  well-to-do,  among  the  poorest 
class  these  figures  were  raised  to  6480  and  2298 
respectively.  These  differences  alone  will  show  that 
we  still  have  a  long  way  to  go  before  we  bring 
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down  die  mortality  rate  of  the  poorest  children 
to  the  figure  of  the  well-to-do  children.  The  day 
will  probably  come  when  the  country  will  regard 
it  as  intolerable  that  the  number  of  deaths  of 
children  under  two  is  related  to  the  amount  of 
money  received  per  week  by  the  father  of  the 
family.  Although  these  death-rates  only  refer  to 
children  under  two  years  of  age,  the  greater  death- 
rates  in  the  case  of  some  of  the  diseases  such  as 
tuberculosis,  bronchitis  and  pneumonia  continue 
throughout  life  among  the  poorer  people.  Apart 
from  the  higher  death-rates,  statistical  records  of 
the  distribution  of  chronic  ill-health  among  the 
working-class  population  are  very  enlightening 
and  help  to  give  some  idea  of  the  general  situation. 
The  following  results  were  obtained  from  an 
analysis  made  by  the  Department  of  Health  for 
Scotland.  The  total  volume  of  incapacity  due  to 
ill-health  in  the  year  1936-7  among  the  insured 
population  in  Scotland  was  nearly  27  million  days 
or  an  average  of  14*9  days  per  insured  person,  and 
careful  analysis  shows  that  there  was  a  constant 
increase  in  chronic  sickness  after  the  year  193 0-1. 
These  figures,  at  first  sight,  would  convey  the 
impression  that  there  is  a  tremendous  amount  of 
ill-health  in  the  insured  people  of  Scotland.  When 
examined  more  closely,  however,  it  is  found  that 
in  the  year  under  review  30,754  persons  were 
continuously  incapacitated  over  the  whole  twelve 
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months,  thus  contributing  11,225,000  days  to  the 
total  sickness  experienced.  In  other  words  1*7  per 
cent  only  of  the  insured  population,  or  roughly 
one  in  every  sixty,  accounted  for  40  per  cent  of 
the  27  million  days  lost  through  sickness.  In  the 
report  it  is  shown  that  the  number  of  new  cases 
of  chronic  incapacity  arising  in  a  year  bears  some 
relation  to  the  economic  conditions  prevailing, 
and  that  for  men  under  thirty-five  years  of  age 
tuberculosis  and  mental  diseases  accounted  for  half 
the  total  cases,  while  at  later  ages  bronchitis, 
pneumonia  and  rheumatism  play  an  increasing 
part.  Such  a  large  amount  of  chronic  invalidism 
leads  in  one  sense  to  too  gloomy  a  picture  of  the 
health  of  the  whole  insured  population.  To  put 
it  in  better  perspective,  a  special  sampling  enquiry 
was  embarked  upon  to  discover  what  number  of 
persons  had  no  sickness  at  all  during  the  year.  The 
answer  is  very  interesting,  namely,  that  74-8  per 
cent  were  never  ill,  even  in  a  year  of  widespread 
influenza,  23*5  per  cent  were  ill  on  one  or  more 
occasions,  and  the  remaining  1*7  per  cent  already 
referred  to  were  continuously  incapacitated.  Thus 
we  see  that,  in  a  country  like  Scotland,  chronic 
ill-health  sufficient  to  bring  about  complete  in¬ 
capacitation  for  work  affects  only  a  small  propor¬ 
tion  of  the  population,  although  the  gross  figures 
in  themselves  would  give  the  impression  of  an 
enormous  amount  of  ill-health. 
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The  same  kind  of  differences  between  standards 
of  health,  which  can  be  tracked  down  to  dietetic 
and  hygienic  conditions,  are  seen  in  the  com¬ 
parative  mortality  rates  of  town  and  country, 
although  these  differences  are  rapidly  disappearing. 
In  the  years  191 1-14  the  average  excess  of  mortality 
of  county  boroughs  over  rural  areas  was  46  per 
cent.  Twenty  years  later  the  average  standardised 
death-rate  of  the  county  boroughs  had  fallen  by 
31  per  cent,  that  of  the  other  urban  areas  by 
25  per  cent,  and  that  of  rural  areas  by  20  per  cent, 
so  that  the  excess  of  county  borough  over  rural 
mortality  was  thus  reduced  to  25  per  cent  from 
the  46  per  cent  in  1911-14.  Generally  speaking, 
it  can  be  said  that  the  more  rapid  reduction  in 
urban  than  in  rural  mortahty  during  recent  years 
shows  that  the  handicap  to  health  imposed  by  the 
nutritional  and  hygienic  conditions  of  urban  resi¬ 
dence  is  now  little  more  than  half  as  great  as  it 
was  a  quarter  of  a  century  ago. 

It  is  undoubted  that  the  major  cause  of  the 
differences  in  physique,  standards  of  health  and 
mortahty  rates  between  the  different  classes  of 
people  is  nutritional,  although  there  are  certainly 
other  hygienic  causes.  The  poorer  the  people,  the 
more  dependent  are  they  on  the  cheaper  foods, 
and  the  greater  the  consumption  of  bread  and 
other  cereals,  sugar,  jam,  lard,  margarine  and  tea, 
and  the  less  the  consumption  of  the  protective 
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dairy  and  market-gardening  products  such  as  milk, 
eggs,  vegetables  and  fruit.  The  interaction  between 
poverty,  ill-health,  defective  nutrition  and  hygiene 
is  cumulative  in  its  effect.  Poor  people  can  only 
afford  poor  food,  they  become  ill,  can  earn  less 
money,  eat  poorer  diets  and  become  more  ill. 

It  must  be  admitted,  however,  that  great  im¬ 
provement  has  taken  place  in  the  dietary  of  the 
country  during  the  past  twenty  years,  but  there 
is  still  room  for  much  further  improvement.  Since 
1909  there  has  been  an  increased  consumption  of 
88  per  cent  in  the  case  of  fruit,  64  per  cent  in 
vegetables  other  than  potatoes  and  about  50  per 
cent  in  butter  and  eggs.  With  the  larger  consump¬ 
tion  of  these  and  other  foods,  the  demand  for 
bread  per  individual  has  dropped  nearly  half  in 
the  last  century.  If  the  consumption  of  milk  ever 
shows  the  same  increase  as  the  other  protective 
foods  enumerated,  the  physique  and  health  of  the 
country  will  again  improve  very  greatly.  The 
present  high  price,  the  opposition  of  many  farmers 
to  pasteurisation,  and  the  absence,  until  recently, 
of  any  general  effort  to  supply  a  clean  and  bac- 
teriologically  safe  product  have  prevented  any 
great  increase  in  the  consumption  of  milk. 

It  may  be  that  economic  and  other  considera¬ 
tions  will  prevent  fuller  advantage  being  taken  of 
modern  teachings  on  nutrition  without  much 
greater  government  help.  It  may  be  that  ulti- 
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mately  the  State  will  guarantee  the  provision  of 
a  sufficiency  of  protective  foods  to  all  school 
children.  This  would  be  a  profitable  action  and 
the  cost  of  the  provision  of  such  food  would 
probably  be  saved  by  the  diminished  cost  of 
medical  services  and  the  increased  efficiency  of 
the  people.  It  may  be  that  social  customs,  fashions 
and  taboos  will  ultimately  come  to  exert  an  in¬ 
fluence  in  feeding  habits  as  they  have  done  in 
those  of  cleanliness.  It  may  happen,  for  instance, 
that  to  give  tea  to  children  instead  of  milk  may 
come  to  be  regarded  as  bad  form,  just  as  it  is  now 
considered  bad  form  for  people  to  have  unwashed 
ears. 

It  will  be  evident  from  the  instances  given  pre¬ 
viously  that,  although  great  improvement  in  the 
standard  of  health  has  followed  the  application  of 
knowledge  gained  by  medical  research,  there  is 
still  much  ill-health  and  subnormal  development 
that  could  be  eliminated,  if  the  knowledge  at 
present  available  were  fully  used,  especially  in  the 
case  of  poor  people. 

Whereas  these  statements  about  the  relation  of 
poverty  to  ill-health  are  only  too  true,  it  would 
be  a  mistake  if  I  left  the  impression  that  poverty 
increases  the  incidence  of  all  diseases.  It  is  equally 
certain  that  some  diseases  are  much  more  common 
among  the  well-to-do  than  among  the  poor.  For 
instance,  well-to-do  people  are  much  more  likely 
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to  develop  and  die  of  diabetes  mellitus,  angina 
pectoris,  appendicitis  and  cirrhosis  of  the  liver  than 
poor  people.  These  diseases  might  possibly  be 
regarded  as  diseases  of  over-indulgence  but,  except 
in  the  case  of  cirrhosis  of  the  liver,  little  or  nothing 
is  known  as  to  the  particular  indulgence  respon¬ 
sible  for  each  condition.  Unlike  the  commoner 
diseases  among  the  poor,  which  act  and  kill  par¬ 
ticularly  in  early  life,  the  diseases  of  indulgence 
become  more  prominent  in  late  adult  life.  With 
the  increase  in  the  standard  of  living  diabetes 
mellitus,  angina  pectoris  and  appendicitis  are  be¬ 
coming  more  frequent  and  will  probably  continue 
so  to  do,  until  medical  science  has  discovered  the 
particular  mistakes  in  the  mode  of  living  of  those 
with  more  money  to  spend  upon  themselves. 

EFFECTS  OF  MEDICAL  SCIENCE  ON 
HOSPITAL  AND  OTHER  PRACTICE 

Discoveries  in  medical  science  have  had  and  are 
having  two  opposing  effects  on  hospitals  and 
medical  practice.  On  the  one  side,  advances  in  the 
diagnosis  and  treatment  of  disease,  acting  in  asso¬ 
ciation  with  a  great  increase  in  the  social  conscience 
and  the  greater  individual  regard  for  health,  have 
resulted  in  a  need  for  more  hospital  accommoda¬ 
tion.  New  methods  of  diagnosis  and  treatment, 
often  difficult  and  costly  in  time  and  money,  have 
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been  discovered.  In  particular,  the  technique  and 
skill  required  in  diagnosis  by  X-ray  methods  have 
been  improved  and  extended  and  the  departments 
concerned  with  such  methods  in  hospitals  have 
expanded.  Similarly,  the  importance  of  the  clinical 
laboratory  has  continually  increased,  and  the  ser¬ 
vices  of  the  bacteriologist,  pathologist,  biochemist 
and  haematologist  are  more  and  more  called  upon. 
The  developments  of  modern  surgery,  with 
greater  control  of  sepsis,  better  and  safer  methods 
of  anaesthesia  and  improved  means  of  preventing 
and  combating  shock,  have  extended  the  use  of 
this  branch  of  medicine.  All  these  developments, 
with  their  technical  requirements,  have  made  it 
more  and  more  impossible  for  the  sick  to  get  the 
best  attention  unless  they  enter  some  public  insti¬ 
tution.  No  longer  are  the  patients  of  voluntary 
hospitals  confined  to  the  ‘sick  poor’,  and  classes 
of  society  who,  at  one  time,  would  not  have 
entered  a  hospital,  now  do  so  with  eagerness, 
paying  according  to  their  means,  either  as  patients 
in  general  wards  or  in  specially  provided  pay-beds. 

With  the  introduction  of  the  improved  methods 
of  diagnosis  and  treatment,  the  cost  of  hospitals 
has  increased  enormously.  Professor  Johnstone, 
Superintendent  of  Guy’s  Hospital,  informs  me 
that,  whereas  the  cost  of  maintaining  a  patient  for 
a  week  in  that  hospital  from  1907  until  the  war  was 
never  less  than  -£1.  185.  5 d.  and  not  more  than 
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£2.  25.  2 d.  during  the  war  and  the  immediate 
post-war  period,  there  was  a  steady  rise  and  by 
1920  the  cost  had  reached  £4.  75.  8d.  and  remained 
fairly  constant  till  1928  when  it  reached  £4. 1 15. 7 d. 
It  was  again  constant  for  five  years,  but  since  1933 
there  has  been  a  steady  increase  and  in  1938  it 
reached  the  highest  point,  viz.  £$.  16s.  3d.  When 
it  is  added  that  in  this  case  there  is  no  charge  in¬ 
cluded  for  medical  and  surgical  attendance,  it  will 
be  realised  how  enormous  is  the  expense  of  the 
care  of  the  sick  in  hospital  at  the  present  time.  Those 
who  enter  hospitals  as  paying  patients  will  also 
understand  the  high  charges  made  for  their  treat¬ 
ment.  It  is  indeed  clear  that  the  future  existence 
of  the  voluntary  hospitals  must  in  many  cases  be 
in  great  jeopardy,  especially  if  the  present  rate  of 
development  continues.  It  will  be  observed  also 
that  this  increase  in  cost  and  extent  of  hospital 
services  does  not  depend  on  any  actual  increase 
of  sickness. 

This,  however,  is  only  one  side  of  the  story. 
Alongside  the  great  advances  in  methods  of  dia¬ 
gnosing  and  treating  disease,  another  kind  of 
knowledge  is  accumulating  which,  by  leading  to 
its  prevention,  is  having  a  diametrically  opposite 
effect  on  hospital  and  medical  practice.  By  elimi¬ 
nating  disease  it  makes  hospitals,  doctors  and 
nursing  less  necessary.  Much  less  is  heard  of  this 
kind  of  discovery,  because  there  is  nothing  so 
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dramatic  about  it  as  there  is  in  the  discovery  of 
curative  methods  which  virtually  restore  patients 
from  the  point  of  death  to  health.  Indeed,  the 
very  measure  of  success  of  discoveries  in  preven¬ 
tive  medicine  is  forgetfulness — diseases  which  are 
here  to-day  are  gone  to-morrow  and  all  the  pam, 
suffering  and  tragedy  associated  with  them  are 
forgotten. 

It  might  be  thought,  in  view  of  the  great  in¬ 
crease  in  hospital  work  in  recent  times,  that  know¬ 
ledge  of  preventive  medicine  is  of  negligible 
importance.  This  is  not,  or  ought  not  to  be  the  case. 
The  difficulty  is  that,  whereas  curative  methods 
of  treatment  are  immediately  taken  up,  not  only 
in  hospitals  but  also  in  private  practice,  prevention 
of  disease  is  never  regarded  as  a  matter  of  urgency 
and  its  adoption  is  therefore  slow.  However  slow 
it  may  be,  its  action  in  the  end  is  certain  and 
enduring,  and  there  can  be  but  little  doubt  that, 
in  the  near  future,  the  elimination  and  reduction 
of  disease  by  prevention  will  entirely  alter  the 
character  of  hospital  practice,  and  may  indeed 
greatly  reduce  the  need  for  institutional  treatment. 
We  have  seen  in  our  own  time  the  elimination  or 
great  reduction  in  incidence  of  a  number  of  diseases 
which,  not  so  long  ago,  infested  our  hospitals — 
rickets,  cirrhosis  of  the  liver,  summer  diarrhoea 
and  vomiting,  tuberculosis  of  glands  of  the  neck 
and  of  bones,  chlorosis,  acute  osteomyelitis,  scabies, 
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ringworm  and  trachoma — and  the  list  will  un¬ 
doubtedly  be  substantially  increased  in  the  near 
future.  Rheumatic  fever  in  childhood,  one  of  the 
most  disabling  of  all  diseases,  the  aftermath  of 
which  used  to  be  so  commonly  seen  as  valvular 
disease  of  the  heart  of  adult  life  in  hospitals,  is 
rapidly  diminishing,  at  least  in  the  south  of  Eng¬ 
land.  In  1926,  2  per  cent  of  the  London  County 
Council  school  children  suffered  from  acquired 
heart  disease  due  to  acute  rheumatism.  In  1936 
this  number  had  decreased  to  o-8  per  cent.  Cases 
of  fracture  of  bones,  which  occupy  so  much  of 
our  hospital  work,  could  be  diminished  at  once, 
as  soon  as  it  is  recognised  that  the  bones  of  most 
people  in  this  country  are  badly  formed  and  that 
they  can  be  improved  in  strength  by  the  more 
abundant  consumption  of  milk  during  growth. 
The  experience  of  Dr  Friend  at  Christ’s  Hospital 
School,  where  he  greatly  reduced  the  number 
of  fractures  among  boys  by  giving  additional 
milk  and  substituting  butter  for  margarine,  will 
be  remembered  in  this  connection.  Sometimes 
improvement  in  curative  treatment  in  itself  acts 
also  in  a  preventive  way.  Thus  the  introduction 
of  a  better  and  more  rapid  cure  of  an  infectious 
condition  will  often  result  in  the  reduction  of  the 
total  incidence  of  the  disease.  The  need  for  fever 
hospitals  ought  indeed  to  be  reduced  greatly  in 
the  course  of  the  next  ten  years,  partly  by  the 


elimination  of  diphtheria,  and  also  by  the  reduc¬ 
tion  in  whooping  cough,  measles  and  its  sequelae 
broncho-pneumonia  and  middle  ear  disease,  which 
will  follow  the  wider  adoption  of  improved 
methods  of  prophylaxis  and  treatment  now  avail¬ 
able.  Scarlet  fever  has  become  such  a  mild  disease, 
causing  only  349  deaths  in  95,737  cases  in  England 
and  Wales  during  1937,  that  its  segregation  in 
fever  hospitals  may  not,  in  the  near  future,  be 
justifiable.  On  the  other  hand,  this  segregation 
may  be  an  important  factor  in  the  rapid  decline 
in  killing  power  and  also  in  the  incidence  of  scarlet 
fever. 

Thus  we  see  two  forces  at  work  affecting  hos¬ 
pital  practice — the  one  necessitating  its  increase 
and  demanding  greater  hospitals,  more  doctors 
and  more  nurses,  the  other  acting  more  slowly 
but,  by  ehminating  disease,  tending  to  lessen  the 
demand  for  these  services.  Although  it  now 
appears  as  if  victory  has  gone  to  the  improved 
diagnosis  and  treatment  factors,  the  future  indi¬ 
cates  the  greater  and  greater  influence  of  preventive 
medicine.  Acute  killing  diseases  of  early  and 
middle  life  can  be  expected  to  get  less  and  less 
common  and  the  chronic  disabling  diseases  of  old 
age  more  common.  The  average  age  of  patients 
in  hospitals  will  probably  increase  and,  except  for 
motor  accidents,  hospitals  will  become  to  a  greater 
extent  places  for  the  alleviation  of  suffering  and 
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for  the  provision  of  comfort  for  the  aged  rather 
than  places  where  dramatic  cures  are  performed 
and  the  sick  restored  to  health. 

From  an  economic  standpoint  and  especially 
from  the  point  of  view  of  running  civic  and  volun¬ 
tary  hospitals  and  institutions,  it  is  clear  that,  only 
by  encouraging  medical  research  and  by  promptly 
adopting  methods  of  preventing  disease  as  they 
come  to  light,  can  the  present  tremendously  costly 
system  be  controlled. 

As  for  the  effect  of  additional  knowledge  on 
the  total  amount  of  medical  attention  required, 
this  latter  ought  to  be  reduced  greatly,  assuming 
that  the  call  on  the  doctor’s  services  remain  at  the 
present  level  for  individual  complaints.  There  will, 
however,  be  a  change  in  the  nature  of  his  work 
and  a  greater  proportion  will  be  directed  to  pro¬ 
tection  against  disease,  and  services  in  preventive 
medicine  maybe  proportionately,  but  possibly  not 
absolutely,  increased.  It  will,  for  instance,  almost 
certainly  be  much  more  the  doctor’s  duty  to  pro¬ 
tect  young  people  against  diphtheria,  whooping 
cough  and  measles  than  to  attend  them  suffering 
from  these  conditions.  Methods  of  affording  pro¬ 
tection  against  epidemic  influenza,  which  in  the 
pandemic  of  19 1 8-19  killed  over  10  million  people, 
may  soon  be  at  the  disposal  of  the  doctor.  Un¬ 
fortunately,  no  method  of  protection  against  the 
common  cold  is  yet  in  sight.  Nor  does  there 


seem  any  immediate  hope  of  reducing  greatly  the 
high  incidence  of  digestive  troubles  with  their 
more  serious  sequelae,  gastric  and  duodenal  ulcer 
and  appendicitis.  These  common  complaints  may, 
however,  yield  to  investigation  at  any  time  and 
it  is  quite  evident  that  the  general  practitioner’s 
work,  as  at  present  carried  out,  may  be  reduced 
greatly  and  even  seriously  from  his  point  of  view, 
in  the  near  future.  At  the  same  time,  the  improved 
weapons  constantly  placed  at  his  disposal  by 
medical  science  must  make  his  work  more  effec¬ 
tive. 

At  first  sight,  the  future  of  the  dental  surgeon 
seems  even  more  precarious,  for  there  is  little 
doubt  that  knowledge  of  methods  of  building  up 
soundly  formed  teeth,  in  well-developed  jaws 
with  good  healthy  gums  by  the  proper  feeding  of 
infants  and  children,  is  definitely  established.  The 
immediate  causes  of  caries  and  pyorrhoea  are  less 
understood,  except  in  so  far  as  they  are  not  so 
hkely  to  develop  in  perfectly  formed  teeth  and 
gums.  There  can  be  little  doubt  that  not  many 
years  will  have  passed  before  there  will  be  available 
for  parents  precise  knowledge  as  to  how  to  produce 
in  their  children  perfect  teeth,  relatively  free  from 
caries,  but  it  is  equally  certain  that  many  parents 
will  not  carry  out  these  instructions.  The  improve¬ 
ment  in  the  teeth  may  actually  increase  the  amount 
of  dental  work,  because  it  will  allow  the  treatment 


of  caries  and.  other  dental  diseases  to  be  more 
worth  while  than  at  present,  when  a  large  part 
of  the  population  is  edentulous  at  the  age  of  thirty 
or  forty. 

The  future  of  the  public  health  services  also  is 
difficult  to  foresee.  Except  for  the  provision  of 
centres  for  the  medical  care  of  children  of  two 
to  five  years  and  schemes  for  providing  and  con¬ 
trolling  supphes  of  milk  and  other  protective  foods 
to  the  poor,  there  does  not  seem  much  reason  at 
present  for  a  great  increase  in  these  services.  On 
the  other  hand,  the  need  for  some  of  the  established 
services  ought  to  be  less  in  the  near  future.  This  is 
certainly  true  of  fever  hospitals,  as  shown  pre¬ 
viously.  If  tuberculosis  maintains  its  downward 
grade  of  the  past  seventy  years,  the  need  for 
treatment  centres  and  public  institutions  for  this 
disease  ought  to  have  nearly  disappeared  by  i960. 
The  demand  for  treatment  centres  for  venereal 
disease  will  probably  also  decline  greatly  and 
gonorrhoea  cases,  fewer  in  number,  will  tend  to 
revert  to  the  general  practitioner.  There  does  not 
in  fact  appear  to  be  much  support  for  the  view 
commonly  expressed  that  there  will  be  a  big  ex¬ 
pansion  of  the  public  health  services  in  the  future, 
although  it  is  probably  true  that  this  work  will 
assume  greater  relative  importance. 


MEDICAL  KNOWLEDGE  AS  THE  LIMITING 
FACTOR  IN  PUBLIC  HEALTH  SCHEMES 


When  considering  problems  of  health  and  disease 
for  this  lecture,  I  was  constantly  brought  up 
against  the  question  of  the  philosophy  of  govern¬ 
ment  which  decided  the  particular  kind  of  health 
legislation  to  receive  attention  at  any  time.  I  can¬ 
not  pretend  to  be  able  to  answer  this  question. 
Clearly  the  provision  of  free  hospital  accommoda¬ 
tion  and  medical  treatment  for  the  sick  poor  and 
the  provision  of  health  insurance,  whose  main 
drawback  is  its  limitation,  are  all  to  the  good  and 
need  no  justification.  It  is  in  fact  almost  impossible 
to  criticise  severely  any  particular  health  legisla¬ 
tion,  whether  it  concerns  antenatal  clinics,  or  child- 
welfare  centres,  or  administrative  schemes  for 
midwifery  or  for  the  treatment  of  tuberculosis, 
venereal  disease  or  cancer.  Each  scheme  is  bound 
to  have  some  beneficial  effect  and  the  only  diffi¬ 
culty  is  to  understand  why  some  of  these  particular 
schemes  were  chosen  before,  for  instance,  schemes 
for  medical  provision  for  children  two  to  five 
years  old  or  the  adequate  supply  of  milk  and  other 
protective  foods  to  all  school  children  or  the 
prophylaxis  against  diphtheria.  It  is  difficult  to 
avoid  the  conclusion  that  the  dominant  factor  in 
deciding  health  legislation  has  often  a  political 
rather  than  a  scientific  basis. 


What  I  am  now  particularly  concerned  with, 
however,  is  to  emphasise  that  any  State  scheme 
affecting  health  can  only  be  as  effective  as  medical 
knowledge  at  that  time  allows  it  to  be.  However 
large  and  grandiose  the  scheme  adopted,  however 
costly,  however  well  administered,  the  limiting 
factor  for  effectiveness  must  be  knowledge  of  the 
treatment  to  be  practised  in  each  particular  case. 
If  scientific  knowledge  is  good  and  its  application 
adequate,  the  scheme  will  be  successful;  if  poor, 
unsuccessful.  If,  during  the  running  of  a  scheme, 
research  brings  to  light  better  medical  knowledge, 
the  results  of  the  scheme  improve  accordingly. 
These  statements  must  sound  trite.  Practical  ex¬ 
perience  would  not  indicate,  however,  that  appre¬ 
ciation  of  their  truth  is  widespread.  It  is  impossible 
to  deal  fully  with  the  question  here,  and  reference 
to  one  or  two  administrative  schemes  only  will 
be  made  to  demonstrate  this  point. 

Venereal  disease.  The  official  government  action 
against  venereal  disease  had  its  origin  in  the 
Venereal  Diseases  Act  of  1917,  when  treatment 
centres  were  set  up  throughout  the  country. 
During  this  period,  the  treatment  of  the  two 
venereal  diseases,  syphilis  and  gonorrhoea,  from 
the  point  of  view  of  effecting  a  rapid  cure,  cannot 
be  regarded  as  satisfactory.  It  is  true  that  the 
discovery  of  Ehrlich,  who  introduced  organic- 
arsenical  compounds  in  1910  for  the  treatment  of 
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syphilis,  represented  a  very  great  advance,  but  the 
complete  cure  of  the  disease  by  this  means  often 
extends  over  a  period  of  two  years.  It  is  probable, 
however,  that  the  infectivity  of  a  patient  suffering 
from  syphilis  is  greatly  reduced  before  he  is  com¬ 
pletely  cured.  In  the  case  of  gonorrhoea,  the 
treatment  has  been  in  the  past  even  less  satisfactory, 
because  infectivity  often  remains  when  the  patient 
thinks  himself  cured.  Gonorrhoea  is  also  not  re¬ 
garded  with  the  same  horror  by  the  average  patient 
as  is  syphilis,  and  the  corresponding  lack  of  care 
only  makes  the  treatment  more  difficult  and  the 
spread  of  infection  less  controllable.  The  incidence 
of ‘new  cases  ’  at  the  treatment  centres  throughout 
the  country  since  1925  is  as  follows: 


(a)  Syphilis 

Males 

Females 

1925 

11,782 

7,385 

1933 

10,738 

6,029 

1934 

9,615 

5,838 

1935 

8,596 

5,565 

1937 

8,069 

5,165 

Total 

19,167 

16,767 

15,453 

14,161 

13,234 

( b )  Gonorrhoea 
Males 

24,398 

29,169 

28,787 

27,506 

29,250 

Females 

6,120 

8,583 

8,199 

7,732 

7,787 

Total 

30,518 

37,752 

36,986 

35,238 

37,037 

It  will  be  seen  that  the  incidence  of  syphilis 
has  been  steadily  reduced  from  19,167  cases  in 
1925  to  13,234m  1937,  whereas  that  of  gonorrhoea 
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has  increased  from  30,518  in  1925  to  37,037  in 
193  7,  although  this  figure  has  been  about  stationary 
since  1933.  Clearly  the  limiting  factor  is  know¬ 
ledge  of  methods  of  treating  these  diseases,  for 
there  can  be  little  doubt  as  to  the  efficiency  with 
;  which  the  medical  personnel  apply  the  knowledge 
available.  With  the  discovery  of  a  greatly  im¬ 
proved  method  of  treating  gonorrhoea  during  the 
past  year,  it  is  almost  certain  that  the  incidence 
of  this  disease  will  drop  rapidly  in  future  years. 
As  the  result  of  intensive  clinical  trials  during  the 
past  year,  there  is  general  agreement  that  2-sul- 
phanilyl-aminopyradine  or  sulfapyridine  (as  the 
Americans  call  it)  cures  over  80  per  cent  of  patients 
suffering  from  gonorrhoea  in  a  little  over  a  week’s 
treatment.  This  contrasts  with  the  five  or  more 
months’  treatment  previously  required  in  such 
cases.  This  discovery  probably  sounds  the  death 
knell  of  one  of  the  scourges  of  civilisation.  If 
a  similar  advance  in  the  chemotherapeutic  treat¬ 
ment  of  syphilis  were  discovered,  the  need  for 
treatment  centres  of  venereal  disease  would  prob¬ 
ably  rapidly  end. 

Maternal  mortality.  State  interest  in  deaths  oc¬ 
curring  in  women  following  pregnancy  and  in 
the  newly  born  has  been  shown  in  the  Midwives 
Acts  of  1902  and  1936.  In  recent  years  the  subject 
has  become  of  greater  importance  because  the 
death-rate  of  such  women  did  not  show  the  decline 
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that  has  been  seen  to  occur  in  many  other  diseases. 

J 

In  particular,  sepsis,  about  which  so  much  know¬ 
ledge  has  accumulated,  continued  to  increase  from 
year  to  year.  The  following  figures  show  this  fact: 

Deaths  ascribed  to  pregnancy  and  child-bearing 

Death  rates  per 
100,000  live  births 
registered 


Year 

Live 

births 

registered 

Other  Total 

No.  of  Puerperal  puerperal  puerperal 
deaths  sepsis  causes  mortality 

1912 

872,737 

3473 

1-39 

2*59 

3-98 

1919 

692,438 

3028 

1-67 

2*70 

4*37 

1925 

710,582 

2900 

1*56 

2*52 

4-08 

1930 

648,811 

2854 

1*92 

2*48 

4*40 

1934 

597,642 

2748 

2-03 

2*57 

4*60 

1935 

598,756 

2457 

i*68 

2-42 

4*ii 

1936 

605,292 

2301 

i*39 

2’4I 

3*80 

1937 

— 

— 

0*94 

2-19 

3*13 

These  figures  show  that  the  mortality  rates  due 
to  both  sepsis  and  other  causes  have  remained 
almost  constant  until  193  6,  when  the  last  Midwives 
Act  was  introduced.  It  might  be  thought  that  the 
decline  in  1936  and  in  1937  was  due  to  the  new 
administrative  scheme,  and  so  to  some  extent  it 
may  be.  It  will  be  noticed,  however,  that  the  fall 
in  death-rate  is  almost  entirely  due  to  the  decrease 
in  deaths  from  sepsis,  decrease  in  deaths  due  to 
toxaemias  of  pregnancy  and  other  causes  being 


very  small.  It  may  be  asked  whether  any  new 
advance  in  knowledge  could  account  for  the  de¬ 
creased  deaths  due  to  sepsis.  There  were  two  such 
great  discoveries — the  main  one  being  that  of  Dr 
Leonard  Colebrook,  who  showed  that  prontosil 
and  other  sulphanilamide  compounds  had  a  cura¬ 
tive  action  in  puerperal  sepsis  and  was  able  to  bring 
the  death-rate  of  women  suffering  from  this  disease 
at  Queen  Charlotte’s  Hospital  from  an  average 
figure  of  22  per  cent  down  to  between  4  and 
5  per  cent  by  this  treatment.  The  second  discovery 
was  the  establishment  of  the  fact  that  many  of  the 
most  serious  cases  of  puerperal  sepsis  owed  their 
infection  to  streptococci  conveyed  to  the  birth 
canal  from  the  respiratory  tract  of  the  medical  or 
nursing  attendants.  This  observation  cleared  up 
a  difficulty  which  has  long  confronted  medical 
men,  namely,  that  in  spite  of  all  aseptic  and  anti¬ 
septic  precautions  of  modern  times,  the  incidence 
and  mortality  of  puerperal  sepsis  have  remained 
unlowered.  It  is  now  evident  that,  if  medical  and 
nursing  attendants  take  the  same  precautions  in 
preventing  infection  from  their  breath  gaining 
access  to  women  in  childbirth  as  they  take  in  the 
care  of  their  hands,  serious  cases  of  puerperal 
septicaemia  will  be  substantially  diminished.  When 
such  infections  take  place,  we  have  now  the  second 
line  of  defence,  previously  mentioned,  namely, 
a  powerful  curative  remedy.  Here  again,  there- 
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fore,  it  can  be  predicted  that  the  fall  in  incidence 
of  deaths  due  to  puerperal  sepsis  will  continue. 
The  day  will  no  doubt  arrive  when  another  ad¬ 
vance  in  knowledge  will  reveal  the  cause  and 
methods  of  prevention  of  the  other  large  cause 
of  death  in  childbirth,  viz.  the  toxaemias  of  preg¬ 
nancy.  But  in  this  case  also  it  will  be  the  discovery 
that  matters,  although  it  is  also  true  that  the 
machinery  of  the  Midwives  Act  will  allow  the 
discovery  to  be  used  to  good  advantage. 

The  treatment  of  cancer.  In  recent  months  we 
have  seen  the  passage  of  the  Cancer  Act  through 
Parliament,  an  Act  which  provides  increased  facili¬ 
ties  for  the  treatment  of  this  disease.  There  are 
now  74,000  deaths  annually  in  this  country  due 
to  cancer,  a  number  which  is  increasing,  largely 
because  the  average  age  of  the  people  is  rising. 
State  action  in  this  matter  was  taken  mainly  be¬ 
cause  of  alarm  at  the  increasing  incidence,  and  not 
because  of  any  large  increase  in  proportion  of 
permanent  cures  that  can  be  expected  from  the 
increased  facilities  for  treatment  as  at  present  prac¬ 
tised.  In  other  words,  the  medical  scientist,  using 
benefits  in  terms  of  life  as  his  criterion,  would  not 
at  the  present  time  have  encouraged  the  setting 
up  of  this  scheme  in  priority  to  other  possible 
public  actions  affecting  health.  The  reason  for  this 
is  simply  that  the  present  methods  of  treating 
cancer,  except  in  certain  cases,  are  not  good  enough 
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to  lead  to  the  expectation  of  great  saving  of  life, 
even  when  more  extensively  used. 

The  whole  future  of  this  disease  depends  upon 
increased  knowledge  and  improved  methods  of 
combating  it,  which  such  knowledge  will  ensure. 
Even  the  best  of  the  present  methods  of  treatment 
by  radium  and  X-rays  could  be  greatly  improved 
by  research.  Both  of  these  methods  of  radiation 
are  powerful  instruments  for  harm  if  not  properly 
used,  and  it  will  require  a  great  effort  to  see  that 
the  optimum  conditions  are  adopted  in  the  treat¬ 
ment  centres.  Success  of  the  Cancer  Act  in  the 
future  almost  certainly  lies  with  improvement  in 
radiological  methods  of  treatment  by  X-rays  and 
radium  and  the  opening  up  of  new  lines  of  attack, 
which  can  only  be  developed  by  more  knowledge 
of  the  fundamental  nature  of  cancer.  To  the  bio- 
logical  investigator,  cancer  is  the  most  enigmatical 
problem  of  all  and,  until  this  enigma  is  solved, 
there  seems  but  little  likelihood  of  the  treatment  of 
the  disease  becoming  really  effective  and  curative. 

No  better  instance  could  be  given  of  the  limiting 
factor  of  knowledge  in  a  State  enterprise  for  tack¬ 
ling  a  specific  problem  of  disease.  During  the 
past  year,  the  importance  of  the  cancer  problem 
has  been  equally  recognised  by  the  Government 
of  the  United  States  of  America,  but  the  method 
of  dealing  with  the  situation  has  been  different. 
Instead  of  embarking  upon  a  State  scheme  for 
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treating  cancer,  they  have  set  aside  large  sums  of 
money  for  cancer  research  and  have  inaugurated 
the  National  Cancer  Institute.  It  is  fortunate  that 
we  in  this  country  shall  be  able  to  share  in  the 
fruits  of  this  action  for  stimulating  the  acquisition 
of  knowledge,  but  it  is  less  pleasant  to  think  that 
they,  on  their  part,  may  not  be  able  to  benefit  to 
the  same  extent  by  our  own  particular  Govern¬ 
ment  scheme  for  dealing  with  this  problem. 

The  whole  position  of  State  action  in  health 
matters  wants  clarifying.  Sentiment  and  ‘public 
appeal’,  associated  with  particular  lines  of  action, 
ought  to  be  eliminated  and  each  proposition  ought 
to  be  considered  only  from  the  point  of  view  of 
results  to  be  expected  from  administrative  schemes 
in  terms  of  saving  life  and  affording  increased 
efficiency  to  individuals.  Administrative  and  ad¬ 
visory  bodies  concerned  with  matters  of  health 
must  also  make  up  their  minds  what  they  want, 
which  of  the  many  problems  of  public  health 
ought  to  receive  priority  and  which  problems  can 
be  regarded,  on  the  basis  of  present  knowledge, 
as  likely  to  yield  rapidly  and  successfully  to  attack. 
On  general  lines  a  decision  ought  to  be  taken  as  to 
whether  the  prime  object  is  to  save  child  and  early 
life  and  allow  citizens  to  grow  up  with  optimum 
physical  and  mental  health  or  to  eliminate  disease 
of  elderly  people  and  extend  life  at  that  end  of  the 
scale. 


Everybody  will  agree  that  once  a  decision  has 
been  taken  by  Government  to  deal  with  a  problem 
ill-health,  it  is  not  sufficient  to  set  up  the  neces¬ 
sary  administrative  organisation,  but  every  effort 
must  be  made,  by  giving  facilities  for  research, 
to  see  that  the  best  brains  available  are  directed 
to  the  discovery  of  improved  medical  methods 
for  dealing  with  the  situation.  At  the  present  mo¬ 
ment  this  applies  specially  to  the  cancer  problem. 

HEALTH,  FERTILITY  AND  POPULATIONS 

It  has  already  been  stressed  that,  apart  from  raising 
the  standards  of  health  and  physique,  the  out¬ 
standing  effect  of  medical  science  in  the  present 
century  has  been  to  reduce  the  incidence  of  or  to 
eliminate  the  mam  fatal  diseases  of  early  and  adult 
life.  Whereas  15,619  children  aged  one  to  five  years 
out  of  each  million  living  at  this  age  in  19 1  i-iqdied, 
this  figure  in  1935  was  5075  and  it  is  still  diminish¬ 
ing*  There  has  also  been  an  appreciable  reduction 
in  rates  of  mortality  at  older  ages,  including  early 
manhood  and  middle  life,  but  these  reductions 
are  not  so  spectacular  as  in  the  first  years  of  life. 
There  is  no  evidence  that  rates  of  mortality  among 
the  aged,  i.e.  over  seventy  years,  are  decreasing. 
On  account  of  these  changes,  expectation  of  life 
has  increased  considerably  in  recent  years  as  the 
following  figures,  kindly  provided  by  Professor 
Greenwood,  show : 
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Approximate  expectation  of  life  in  years 
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It  will  be  seen  that  from  the  end  of  the  last 
century  to  the  present  day,  the  expectation  of  life 
of  those  newly  born  has  increased  1 6  years  in  the 
case  of  males  and  over  1 6\  years  in  females,  and 
that  boys  born  now  can  expect  to  reach  the  age  of 
60  years  and  girls  64  years.  A  similar  change  has 
taken  place  in  America  as  the  following  figures, 
provided  by  the  Metropolitan  Life  Insurance  Com¬ 
pany  of  New  York,  show.  At  the  age  of  ten  the 
expectation  of  life  of  white  males  in  1911-12  was 
45-61  years,  that  of  white  females  50-66.  By  1935 
the  comparable  figures  were  53-68  for  white  males 
and  57*65  for  white  females.  Thus  between  the 
years  1912  and  1935  white  males  in  America  at 


age  ten  added  8*07  years  and  white  females  6-99 
years  to  their  life  span. 

Partly  due  to  this  lengthening  of  life  of  the 
average  individual  and  partly  to  the  reduction  in 
birth  rate  that  has  been  a  prominent  feature  in 
this  and  many  other  countries  in  recent  years,  the 
proportionate  number  of  old  people  in  the  popula¬ 
tion  has  gone  steadily  up  and  promises  to  continue 
to  do  so.  In  1911,  there  were  297  people  over 
seventy  in  every  10,000  of  the  population :  in  193  5 
this  figure  had  increased  to  467.  In  1911  there 
were  1158  over  fifty-five  years  old  in  10,000  of 
the  population:  in  1935  this  figure  was  1810. 

From  a  sociological  standpoint  the  diminution 
in  the  birth  rate  is  of  much  greater  significance  than 
the  increased  length  of  life,  especially  as  we  have 
seen  that  mortality  rates  have  not  been  lowered 
recently  for  people  over  seventy.  As  the  reduction 
in  childbirth  does  not  seem  to  be  primarily  a 
medical  problem,  I  shall  not  discuss  the  subject 
here.  Even  if  medical  science  advanced  to  the 
extent  of  being  able  to  save  all  the  infants  born,  so 
that  they  lived  through  the  full  average  span  of 
life,  it  would  make  but  little  difference  to  the 
sociological  problem  that  has  to  be  faced.  All 
that  medical  science  can  do  is  to  assure  women 
that  at  no  stage  in  the  world’s  history  has  it  been 
possible  for  them  to  bear  children  with  less 
detriment  to  themselves,  with  greater  certainty  of 
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healthy  babies  and  with  more  assurance  that  these 
babies  will  ultimately  attain  a  good  age  with  better 
standards  of  physique  and  general  health  than  at 
earlier  times.  It  is  indeed  nature’s  grimmest  joke 
that  medical  science  is  establishing  the  optimum 
conditions  for  safe  birth  and  healthy  existence  just 
at  the  time  when  fewer  and  fewer  babies  are  born. 

Whatever  may  be  the  cause  or  causes  of  the 
present  situation  the  two  fundamental  conditions 
of  reversing  the  process  and  of  obtaining  a  greater 
birth  rate  are  (i)  earlier  marriage,  and  (2)  a  desire 
for  larger  families.  Either  condition  alone  may 
not  solve  the  problem,  as  it  may  well  be  that 
modern  conditions  of  life  in  this  country  make 
people  sterile  at  an  earlier  age  than  in  former  years. 
The  situation  can  be  stated  in  x  few  words.  There 
were  nearly  a  million  less  children  (ages  0-14)  at 
the  census  of  1931  than  at  the  census  of  1921: 
between  1931  and  1937  there  has  been  a  further 
fall  of  nearly  600,000.  At  present  25  per  cent  more 
babies  must  be  born  to  maintain  the  population 
of  the  country,  but  this  figure  will  rapidly  rise  if 
the  decline  in  birth  rate  continues. 

Many  of  the  social  and  economic  implications 
of  these  modern  developments  in  population  have 
been  pointed  out  by  others.  Geneticists  and  psy¬ 
chologists  have  informed  us  that  reduction  in  size 
of  families  is  producing  lower  average  intelligence 
in  the  country.  It  has  also  been  shown  by  econo- 


mists  that  a  lowered  birth  rate  will  not  solve  the 
unemployment  problem  and  indeed  will  make  it 
worse.  On  the  other  hand,  the  burden  of  doing  the 
work  of  the  country  and  of  maintaining  a  popula¬ 
tion  of  older  people  will  fall  on  fewer  young 
people.  The  rapidly  increasing  members  of  the 
community  over  sixty  years  of  age  will  have  to 
be  maintained  by  an  even  more  rapidly  diminish¬ 
ing  number  of  workers  under  fifty,  who  in  addi¬ 
tion,  will  have  to  maintain  all  the  social  services 
at  their  present  or  at  a  higher  level  as  well  as  earn 
the  interest  on  the  enormous  national  debt. 

If,  therefore,  there  is  truth  in  the  statement  that 
married  people  are  refusing  to  have  children  be¬ 
cause  of  their  desire  to  raise  the  standard  of  life 
for  themselves  and  their  families,  they  are  living 
in  a  fool’s  paradise  and  laying  up  for  themselves 
and  their  children  a  hard  future.  The  present  dis¬ 
cussions  about  increased  leisure  can  have  little  or 
no  meaning,  in  view  of  the  falling  birth  rate  and 

prolonged  life  of  the  individual.  Indeed  the  indica- 
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tions  are  all  to  the  contrary  and,  m  spite  or  the 

advances  in  production  by  machinery  and  the 

discoveries  of  agriculture,  there  can  be  httle  doubt 

that,  assuming  the  continuance  of  the  existing 

economic  and  social  system,  the  present  standards 

of  living  will  only  be  maintained  in  the  future 

by  harder  and  more  prolonged  efforts  of  the 

working  population. 


It  may  be  well  to  remember  in  this  connection 
also  that  medical  science  has  not  yet  seriously 
tackled  the  problems  of  degenerative  disease  and 
old  age.  There  is  no  reason  whatever  why  solutions 
or  partial  solutions  to  these  problems  should  not 
be  obtained,  as  has  been  so  often  the  case  with  other 
problems  of  life.  Already  there  is  good  experi¬ 
mental  evidence  that  the  life  span  of  animals  can 
be  lengthened  by  diet,  especially  by  increasing  the 
amount  of  milk  consumed.  In  the  case  of  male 
rats  the  average  life  span  was  increased  from  651 
to  705  days  by  this  means  (H.  C.  Sherman  and 
H.  L.  Campbell,/.  Nutrition ,  1935,  x,  363).  In 
other  experiments  it  was  shown  that  the  life  span 
of  animals  could  be  increased  by  reducing  the 
total  intake  of  a  good  diet  and  retarding  the  rate 
of  growth.  In  these  experiments  also  it  was  the 
males  that  were  affected,  their  life  span  being 
increased  from  483  to  820  days,  that  of  the  females 
remaining  constant  at  about  800  days  (C.  M. 
McCay,  M.  F.  Crowell  and  L.  A.  Maynard, 
J.  Nutrition ,  1935,  x,  63). 

Whereas  it  is  probable  that  these  effects  of  diet 
might  well  apply  to  man,  it  must  be  pointed  out 
that  the  experimental  results,  interesting  as  they 
are,  do  not  touch  the  essential  problem  of  old  age, 
namely,  the  degenerative  changes  in  the  tissues 
that  take  place.  These  rats,  as  they  aged,  however 
they  were  fed,  developed  many  of  the  usual  cardio- 


vascular  degenerative  changes  and  other  changes 
such  as  blindness.  Thus,  although  proper  feeding, 
both  as  to  quantity  and  quality  of  food,  may  well 
extend  the  life  span  of  man,  the  main  problem 
of  old  age  is  not  solely  one  of  nutrition  but  of 
some  other  type,  such  as  the  inability  of  the  cells 
to  build  up  specific  chemical  substances  or  to 
maintain  the  effective  chemical  balance  of  early 
life.  This  does  not  make  the  problem  of  old  age 
insoluble  but  only  shifts  its  solution  to  another 
direction,  and  anybody  who  is  familiar  with  the 
modern  amazing  discoveries  of  hormone  physio¬ 
logy  will  not  regard  such  a  problem  as  beyond 
man’s  abihty  to  solve.  Nothing  seems  impossible 
to  medical  research  nowadays,  and  the  mere  fact 
that  a  problem  of  physiology  or  pathology  can  be 
clearly  formulated  in  the  human  mind  indicates 
that  it  may  be  solved  to  the  extent  that  human 
control  of  the  phenomenon  can  be  partially  or 
completely  obtained.  This  may  well  happen  in  the 
case  of  old  age. 

Suppose  by  medical  research  man  did  in  fact 
discover  means  of  deferring  death  by  finding  out 
and  controlling  the  changes  of  old  age,  would 
such  discoveries  be  applied  to  human  life?  It  is 
impossible  to  be  sure  on  this  point.  If,  for  instance, 
it  were  now  possible,  as  it  probably  is,  to  say 
categorically  that  the  average  human  span  of  life 
could  be  immediately  increased,  say  five  years,  by 
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the  general  consumption  of  a  pint  or  a  quart  of 
milk  a  day,  by  moderation  in  other  foods  and 
abstinence  from  smoking  and  excessive  consump¬ 
tion  of  alcohohc  beverages,  would  such  teaching 
affect  the  average  individual  ?  Probably  not.  Most 
men  would  answer,  ‘Keep  your  milk  and  your 
extra  five  years  of  life,  and  we  will  keep  our  good 
feeding,  our  tobacco  and  our  alcohol’.  Men  indeed 
seem  often  to  have  but  little  interest  in  length  of 
life  in  itself,  but  they  do  have  an  intense  desire  to 
retain  those  qualities  and  amenities  of  life  which 
give  them  great  pleasure.  If,  therefore,  lengthening 
the  span  of  life  involved  doing  or  experiencing 
something  not  entirely  agreeable  or  restricting 
their  pleasures  over  a  long  period  of  time,  it  is 
not  likely  to  be  generally  adopted.  But  we  can 
never  be  certain,  and  sociologists  and  economists, 
already  worried  as  they  are  about  the  population 
question,  with  the  diminishing  birth  rate  and 
greater  proportion  of  old  people,  must  not  exclude 
from  their  calculations  the  possibility  that  medical 
science  will  ultimately,  and  in  the  not  distant 
future,  get  some  controlling  influence  over  old 
age.  We  can  only  hope  that,  if  the  effects  of  age 
are  to  be  studied,  some  success  will  also  be  obtained 
in  elucidating  the  chemical  processes  actually  re¬ 
sponsible  for  these  degenerative  changes.  By  such 
knowledge  only  will  it  be  possible  to  defer  the 
signs  and  symptoms  of  age  and  to  lengthen  the 
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active  period  of  the  lives  of  men  and  women.  If 
it  should  happen  that  the  first  effect  of  medical 
research  is  to  increase  the  span  of  life  of  the  average 
healthy  adult  from  the  proverbial  threescore  years 
and  ten  to  fourscore  years  and  ten,  in  such  a  way 
that  the  last  twenty  years  of  life  are  accompanied 
by  mental  degeneration  and  physical  decrepitude, 
the  outlook  is  indeed  gloomy. 

It  will  be  clear  then  that,  so  far  as  its  beneficial 
effect  on  population  in  this  country  is  concerned, 
medical  science  has  almost  shot  its  bolt,  except 
possibly  that  it  may  extend  the  fertility  period  of 
women  desirous  of  bearing  children.  It  is  the 
factor  mainly  responsible  for  the  increase  in 
number  of  people  in  England  and  Wales  from 
14,000,000  in  1840  to  41,000,000  in  1937.  Only 
qualitatively  in  terms  of  standards  of  health  and 
physique,  where  medical  science  has  already  done 
so  much,  has  it  still  a  big  contribution  to  make. 


MEDICAL  SCIENCE  AND  TROPICAL 
COUNTRIES 


This,  however,  is  not  the  case  in  our  colonial 
territories,  especially  those  inhabited  largely  by 
native  races.  Knowledge,  bringing  control  of  tro¬ 
pical  diseases,  has  increased  enormously  in  recent 
years,  and  there  is  every  evidence  that  the  British 
Government  intends  to  press  forward  with  the 
application  of  this  knowledge  for  the  benefit  of 


native  races.  We  can  expect,  therefore,  in  the  near 
future  a  repetition  in  colonial  territories  of  what 
has  happened  in  this  country  in  the  past  hundred 
years.  The  native  populations  will  increase  greatly 
and  the  standards  of  physique  and  health  will  be 
raised.  The  limiting  factor  in  these  changes  will 
not  be  knowledge  of  tropical  disease  or  lack  of 
desire  to  apply  such  knowledge  but  the  success 
obtained  in  each  country  in  producing  sufficient 
food  for  the  growing  population.  If,  for  instance, 
India  cannot  grow  or  purchase  sufficient  food  for 
its  rapidly  increasing  population,  nothing  that 
good  administration  or  medical  science  can  do 
will  prevent  a  social  disaster.  Advances  in  agri¬ 
cultural  production  must  therefore  keep  pace  with 
population  changes  and  the  foods  produced  must 
be  considered,  not  only  from  the  point  of  view 
of  energy  but  from  that  of  modern  nutritional 
requirements  in  relation  to  health  and  physique. 
It  may  be  some  consolation  to  the  agriculturist 
to  know  that  advances  in  kno  wledge  of  human 
health  will  be  generally  applicable  to  animal  life. 

Much  social  and  economic  trouble  will  be  pre¬ 
vented  if  these  developments  are  foreseen  as  a 
whole  and  plans  made  for  meeting  them  now. 
With  the  rise  in  standards  of  living  that  will  follow 
the  best  type  of  administrative  action,  the  high 
fertility  rates  now  found  in  native  races  will 
undoubtedly  diminish,  as  they  have  done  in  this 
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country,  and  the  balance  of  numbers  will  tend  to 
be  restored.  There  are  great  troubles  ahead  and 
many  people  would  feel  happier  about  the  future 
of  native  races  if  more  men  with  scientific  training 
and  outlook,  especially  on  the  biological  side,  held 
the  important  administrative  posts  in  colonial 
countries.  There  can  be  but  little  doubt  that  most 
of  the  political,  social  and  economic  difficulties  in 
tropical  countries  are,  and  will  continue  to  be, 
biological  in  nature,  and  the  sooner  this  fact  is 
recognised  the  sooner  will  these  difficulties  be 
controlled  or  dispersed.  There  are  some  people 
who  recognise  the  difficulties  of  the  future,  and 
some  of  these  look  with  disfavour  at  the  extension 
of  medical  knowledge  and  its  application  to  native 
people.  Having  put  our  hands  to  the  plough, 
however,  there  can  be  no  turning  back,  and  we 
can  only  pray  that  there  is  sufficient  wisdom  left 
among  us  to  use  the  fruits  of  science  properly. 

There  are  many  other  problems,  not  mentioned 
in  this  lecture,  which  ought  to  be  discussed.  The 
geneticist  and  his  subject  have  not  received  con¬ 
sideration  because  he  is  still  collecting  his  data  but, 
in  course  of  time,  the  facts  he  is  collecting  will 
have  to  be  faced  by  our  administrators.  In  par¬ 
ticular,  the  importance  of  mental  disorder,  both 
from  the  genetic  and  other  points  of  view,  will 
demand  much  greater  attention.  At  present  suc¬ 
cess  has  been  mainly  attained  in  keeping  the 


mentally  defective  physically  healthy  and  extend¬ 
ing  their  lives,  and  the  enormous  burden  on  the 
country  has  been  thereby  increased.  Only  by  in¬ 
creasing  knowledge  of  the  cause,  finding  methods 
of  prevention  and  cure  of  mental  disorder,  can 
any  hope  be  based  for  alleviating  or  mastering  the 
present  situation. 

CONCLUSION 

It  will  probably  be  agreed  that  medical  science 
has  had  and  will  continue  to  have  a  very  great 
effect  on  the  life  of  the  community.  Every  person, 
in  whatever  capacity,  must  be  influenced.  The 
individual  is  guaranteed  better  health  and  physical 
development  and  longer  life,  the  woman  is  given 
the  promise  of  easier  childbirth,  more  certain  sur¬ 
vival  of  her  offspring  and  less  wasted  effort  in 
bringing  up  her  family;  the  doctor’s  total  work 
may  be  reduced  but  it  will  be  more  effective ;  the 
State  will  have  at  its  disposal  a  finer  race  of  people. 
This  new  knowledge,  however,  brings  to  each 
added  duties  and  responsibilities,  for  increased 
benefits  can  only  be  obtained  by  appreciating  it 
and  making  use  of  it.  If,  indeed,  the  past  is  any 
criterion,  the  adoption  of  the  teachings  of  medical 
science  will  greatly  lag  behind  the  new  discoveries. 
The  extent  of  this  lag  will  depend  on  medical 
leadership,  on  doctors  themselves,  on  public  health 
authorities,  and  on  the  intelligence  of  the  public. 
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As  regards  medical  men,  the  rate  of  increase  in 
knowledge  in  medicine  is  so  great  that  only  by  an 
effort  can  the  average  doctor  keep  up  to  date.  On 
the  other  hand,  medical  literature  is  as  exciting 
nowadays  as  any  in  the  world,  and  the  doctor 
who  does  not  keep  pace  with  discovery  must  be 
both  unimaginative  and  out  of  his  proper  voca¬ 
tion.  Fortunately  each  major  discovery  allows  the 
jettying  of  much  previous  knowledge,  so  that  the 
total  effect  brings  little  or  no  increased  burden  to 
the  practitioner.  The  rapidity  of  medical  advance 
must  be  paralleled  by  an  equal  alertness  on  the 
part  of  the  doctor. 

The  State  also  must  make  up  its  mind  how 
best  to  use  new  knowledge.  Does  it  intend  to 
use  that  for  the  prevention  at  least  as  rapidly  as 
that  for  the  cure  of  disease?  Does  it  wish  to 
encourage  the  development  of  good  health  and 
physique  in  the  young,  rather  than  reduce  disease 
and  extend  life  of  the  aged?  Does  it  wish  its 
actions  to  be  determined  by  the  fruitfulness  of 
established  knowledge,  or  does  it  prefer  to  back 
schemes  where  knowledge  is  undeveloped  and 
profit  of  action,  in  terms  of  life  and  health,  small? 
There  are  also  important  problems  of  public  health 
in  which  action  is  almost  completely  frustrated 
by  vested  interests.  This  subject  calls  for  urgent 
consideration  by  the  State.  Finally,  the  State  will 
also  have  to  decide,  especially  if  it  continues  to 
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provide  increased  facilities  for  health,  to  what  ex¬ 
tent  the  individual,  and  especially  the  parent,  can 
wilfully  avoid  making  use  of  these  facilities  and 
thereby  allow  the  development  of  ill-health.  The 
days  of  Erewhon  may  not  be  far  distant. 

Medical  science  and  its  instrument,  medical  re¬ 
search,  have  indeed  justified  themselves.  For  every 
problem — social  and  economic — -raised  in  this 
lecture,  the  only  solution  is  more  knowledge  and 
more  wisdom  to  use  this  knowledge.  There  is  no 
limit  to  the  amount  of  knowledge  to  be  gained, 
if  the  medical  scientist  is  given  the  opportunities 
and  facilities  for  his  work.  Would  that  the  same 
could  be  said  about  the  wisdom  necessary  to  make 
the  best  use  of  this  knowledge ! 
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